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HLA MOM

Introduction

This document presents a Federation Object Model (FOM) for the management functions of
the DOD High Level Architecture’s (HLA) Run Time Infrastructure (RTI). For brevity, it
will be referred to as the Management Object Moddl or MOM.

The MOM uses the same mechanisms for the management of afederation as are used for
the exchange of information among federates. So, for example, objects of class mvan-
ager . Feder at e contain attributes that describe the characteristics and state of a federate;
interactions of class Manager . Feder at e permit queries and control of federates by a Man-
ager federate.

The MOM differsfrom HLA data exchange mechanismsin several ways.
MOM classes, attributes and parameters are pre-defined for every federation.

The RTI isresponsible for publishing, subscribing to, and generating many of the ob-
jects and interactions. Normally, no federate involvement is required.

A manager federate need only subscribe to the Manager object class and subscribe to
and publish appropriate Manager interaction class to have full access to understanding
and control of the member federates of afederation.

The document is organized as follows:

Sections 2 and 3 present MOM information in aform consistent with the DM SO Object
Model Template (OMT) described in [DMSOL1]. Section 2 describes objects and their
attributes; Section 3 describes interactions and their parameters. Understanding these
sections requires afamiliarity with the HLA time management philosophy presented in
[DMSO2].

Section 4 describes the use of the mechanisms presented in Sections 2 and 3. This sec-
tion assumes familiarity with the HLA data exchange mechanisms specified in
[DMSO3].

Sections 5 and 6 propose extensions to the MOM beyond the functionality described
above. Section 5 describes new capabilities and Section 6 proposes MOM implementa-
tions of functionality currently implemented through the RT1 API.

Sections 7 and 8 contain references and acronym expansions.
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2. HLA Management Object M odel

This section presents the class structure for objects in the MOM and attributes associated
with the class. The MOM has only one class, called Manager and three subclasses that de-
scribe aspects of a Federate, a Federation, and the RTI.

All updates of the Manager class use receive order, reliable services for data transmission.
No attributes of class Manager are transferable.

Table 1. Object Class Structure

Manager Federate
Federati on
RTI
Table 2. Object Class Definition
Object Class Definition
Federat e Federate and RTI functionality associated with it.

Feder ati on Federation and RTI functionality associated with it.

RTI RTI characteristics
Table 3. Object Attributes

Class Attribute Data Type | Update Type | Notes
Manager . Feder at eFeder at i on text datic
Feder at e Feder at eHost text datic

Feder at eHandl e handle datic

Feder at eLookahead float periodic [2]

Feder at eNane text static

Feder at eSt at e enumerated | conditiona [1]

Feder at eTi ne float periodic [2]

Ti meConst r ai ned boolean conditional [1]

Ti meRegul at i ng boolean conditional [1]
Manager . Feder at i onNane text datic
Federation | FederationState enumerated | conditional [1]

Feder ati onTi ne float periodic [3]
Manager . RTl | RTI Ver si on text datic
[note 1] Conditional attributes are updated only when the value changes.
[note 2]  Periodic attributes to class Manager . Feder at e objects are updated at the rate

set by theManager . Feder ati on. Acti on. Set Ti mi ng interaction.

[note 3] Periodic attributesto class Manager . Feder ati on objects are updated at the

rates set by the Manager . Feder at i on. Acti on. Set Ti ni ng interaction.
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Table 4. Object Attribute Definitions

Attribute Definition
Feder at eFeder at i on The federation that afederate belongsto
Feder at eHost The name of the computer that is hosting the federate.
Feder at eHandl e A value assigned to the federate.
Feder at eLookahead The lookahead of the federate as determined by the federate.
Feder at eNane An arbitrary name. It need not be unique in the federation.
Feder at eSt at e The current activity of the federate. Possible values are
idle awaiting directions
runni ng processing normally
savi ng saving state
restoring restoring state
damaged incapable of processing normally
joining joining the federation

resigning  resigning from the federation
resi gned resigned from the federation

Feder at eTi ne Theloca time of the federate.
Feder at i onNane The name of afederation
Feder ati onSt ate The current activity of the federation. Possible values are
idle awaiting directions
runni ng processing normally
savi ng saving state
restoring restoring state
Feder at i onTi nme Thelogica time of afederation
RTI Ver si on The version of the RTI in use.
Ti meConst r ai ned Whether the time advance of afederateis constrained by the
time of other federates in the federation.
Ti meRegul ati ng Whether a federate intends to regulate the time advance of

other federatesin the federation.
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3. HLA Management Interaction Model

This section presents the interactions that are a part of the MOM. The interactions represent
reports from individual federates on anomalies (Manager . Feder at e. Al ert ), queries from
the manager federate to afederate (Manager . Feder at e. Query) or to afederation (Manag-
er. Feder at i on. Query), responses by federates to the queries (Manager . Feder at e. Re-
sponse), and directives by the manager federate to a federate (Manager . Feder at e. Ac-
tion) or to afederation (Manager . Feder ati on. Acti on).

All interactions of the Manager class use receive order, reliable services for datatransmis-
sion.

Table 5. Interaction Class Structure

Manager Federate Acti on Set Ti m ng
Alert
Response VWhoPubl i shes
Response VWhoSubscri bes
Feder ati on Action Set Ti mi ng
Query VWhoPubl i shes
Query VWhoSubscri bes

Note: the Manager interaction class structure is more complex than is needed for the capa
bilities presented—this permits future expansion of the MOM and extension by later feder-
ate developers.

Table 6. Interaction Definitions

Interaction Class Definition

Manager . Feder at e. Management federate specifies timing parameters for a feder-
Acti on. Set Ti mi ng ate.

Manager . Feder at e. Federate indicates that an anomaly has occurred.

Al ert

Manager . Feder at e. Federate replies to a publishing query if it is responsible for
Response. WhoPubl i shes | publishing an attribute of an object.

Manager . Feder at e. Federate replies to a subscribing query if it subscribesto an
Response. attribute of an object.

WhoSubscri bes

Manager . Feder at i on. Management federate specifies timing parameters for afed-
Act i on. Set Ti m ng eration

Manager . Feder at i on. Management federate asks which federate is publishing an
Query. WhoPubl i shes attribute of an object.

Manager . Feder at i on. Management federate asks which federate is subscribing to an
Query. WhoSubscri bes attribute of an object.
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_ Initiating | Receiving
Interaction Class Class Parameters Notes
Manager . Feder at e. Federate Federate ToFeder at e
Acti on. Set Ti m ng Lookahead
Ti meConst r ai ned
Ti meRegul ati ng
Manager . Feder at i on. Federate Federate ToFeder ati on
Acti on. Set Ti m ng Feder at e-
Report Frequency
Feder ati on-
Report Frequency
Manager . Feder at e. Federate Fr onfeder at e
Alert Al ertSeverity
Al ert Text
AlertID
Manager . Feder at i on. Federate Federation | Obj ect| D
Query. WhoPubl i shes Attribut eHandl e
Manager . Feder at i on. Federate Federation | Qbject|D
Query. WhoSubscri bes Attribut eHandl e
Manager . Feder at e. Federate Federate FronFeder at e
Response. WhoPubl i shes bj ect 1D
AttributeHandl e
Manager . Feder at e. Federate Federate FronFeder at e
Response. Obi ect 1 D
WhoSubscri bes : e.c
AttributeHandl e

Table 8. Interaction Parameters

Parameter Data Type | Units Notes
AlertID enumerated

Al ert Severity integer

Al ert Text text

Attribut eHandl e handle

Feder at e- integer Seconds Elapsed time
Report Frequency

Feder at i on- integer Seconds Elapsed time
Report Fr equency

FronFeder at e handle

Lookahead float

bj ect 1 D handle

Ti meConst r ai ned boolean

Ti meRegul ati ng boolean
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Parameter Data Type | Units Notes
ToFeder at e handle
ToFeder ati on handle

Table 9. Parameter Definitions

Parameter Definition

AlertlD An identifier associated with an alert.

Al ertSeverity Severity of an alert.

Al ert Text Text describing the alert.

Attribut eHandl e The handle of an attribute.

Feder at e- Thewall clock timeinterval between updates of the Feder at e-

Report Frequency

Ti me and Feder at eLookahead attributes of objects of class
Manager . Feder at e belonging to afederation

Feder ati on-
Report Frequency

Thewall clock timeinterval between updates of the Feder a-
ti onTi me attribute of an object of class Manager . Feder at i on.

Fr onfFeder at e

Federate initiating the interaction

Lookahead

Thelogical lookahead value of the federate.

oj ectID

The identifier of an object

Ti nreConst r ai ned

Whether the time advance of afederate should be constrained by
the time of other federates.

Ti meRegul ati ng

Whether afederate should participate in the time advance of other
federates.

ToFeder at e

Federate targeted for the interaction.

ToFeder ati on

Federation targeted for the interaction.




HLA MOM

4. Use of MOM

This section discusses the use of the MOM in a

federation. The functioning of the elements of the

MOM is presented in the form of examples. Since Fed Fed Fed Fed
A B C

the MOM is primarily intended for use by a man- Mar
ager federate, all examples contain one. All exam-
ples aso use the following figure to illustrate activ-
ity—the figure depicts a federation of three normal
federates and one Manager federate. RTI

By default, the publishing, subscribing, and gen-
eration status of classes, objects, and interactionsis asfollows:

The RTI publishes (but does not subscribe to) the Manager . Feder at e class for each
federate, the Manager . Feder ati on class for each federation and the Manager. RTI
class.

The RTI invokesthe Update Attribute Values service for defined attributes of the
Manager . Feder at e object class of each federate, the Manager. Feder ati on object
classfor each federation and the Manager . RTI object class as appropriate.

The RTI publishes (but does not subscribe to) the Manager . Federate. Al ert and
Manager . Feder at e. Response interaction classes for each federate.

The RTI subscribes to (but does not publish) the Manager . Feder at e. Acti on, the
Manager . Feder at i on. Acti on, and Manager . Feder at i on. Query interaction classes
for each federate and federation.

The RTI generates interactions of class Manager . Feder ate. Al ert and Manager . -
Feder at e. Response for each federate as appropriate.

Normally, aManager federate publishes, subscribes to, and generates classes, objects, and
interactionsis asfollows:

The Manager federate subscribes to and publishes all desired subclasses of the Manager
object class.

The Manager federate subscribesto all desired subclasses of the Manager . Feder at e. -
Al ert and Manager . Feder at e. Response interaction classes.

The Manager federate publishes and generates interactions of all subclasses of the van-
ager . Feder at e. Action, Manager. Federation. Action and Manager . Feder at e. -
Query interaction classes.

4.1 Federate Object Updates
Assume that the federation is executing under the following conditions:
Federates A, B, and C have not received any directions regarding timing.

The RTI automatically publishes all specified attributes for the Manager . Feder at e ob-
ject class for each federate and registers an instance of the Manager . Feder at e object
class for each federate.
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The Manager federate subscribes to all desired attributes of the Manager . Feder at e
object class.

4.1.1 Snapshot

If the Manager federate is interested in a snapshot of the status of all federatesin afedera
tion, the following sequence of information exchanges occurs

1. Fed Mgr invokestheRequest Class Attribute Value Update service for the Mana-
ger . Feder at e class.

2. TheRTI invokesthe Update Attribute Values service for each federate. Since the
RTI can respond to all aspects of the request, it does not pass any aspect of the request
to the federates.

3. TheRTI sends the information to the Fed Mgr by invoking the Reflect Attribute Val-
ues service. When all information from all federates is received, the Manager federate
has its snapshot data.

4.1.2 Regular Updates

If the Manager federate is interested in receiving regular updates of the status of all feder-
ates in afederation, the following sequence of information exchanges occurs

1. Fed Mgr sends an interaction of class Manager . Feder at i on. Acti on. Set Ti mi ng with
the desired interval provided in parameter Feder at eRepor t Fr equency.

2. TheRTI setsinternal timers appropriate to the Feder at eRepor t Fr equency parameter.
Since the RTI can respond to all aspects of the interaction, it does not pass any aspect
of the request to the federates.

3. When atimer expires for afederate, the RTI invokesthe Update Attribute Values
service for the appropriate Manager . Feder at e object and resets the timer to the speci-
fied interval.

4. The RTI sendsthe information to Fed Mgr by invoking the Reflect Attribute Values
service.

4.2 Alerts
Assume that the federation is executing under the following conditions:

The RTI automatically publishesinteractionsfor the Manager . Feder at e. al ert inter-
action classes for each federate.

The Manager federate subscribes to interactions of the Manager. Federate. al ert
class.

4.2.1 Federate Anomaly

If some anomaly occursin federate A,

1. Fed Ainvokesthe Send Interaction service with class Manager . Federate. Al ert
and information describing the anomaly.

2. TheRTI ignoresthe interaction for Fed B and Fed C since neither had subscribed to
interactions of class Manager . Federate. Al ert .

3. TheRTI passes the information to Fed Mgr by invoking the Receive Interaction
service, Fed Mgr processes the alert accordingly.
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4.2.2 RTI Anomaly

If some anomaly occursin the RTI functionality,

1. TheRTI invokestheSend Interaction Service with class Manager . Feder at e. Al ert
and information describing the anomaly.

2. TheRTI does not send the interactionto Fed A, Fed B, and Fed C since they had not
subscribed to interactions of class Manager . Federate. Al ert.

3. The RTI passes the information to Fed Mgr by invoking the Receive Interaction
service, Fed Mgr processes the alert accordingly.

4.3 Time Advance Control

The Manager federate can control the extent to which a federate uses the logical times of
other federates to control its own time advance and to participate in other federates logical
time advance.

4.3.1 Time Constrained

If federates A, B, and C are fully participating in logical time advance, but it is desired to
remove the constraint of coordinated time advance for federate C,

1. Fed Mgr invokesthe Send Interaction Service with class Manager . Feder at e. Ac-
tion. Set Ti mi ng and parameter Ti meConst r ai ned Set to Fal se addressing Fed C.

2. The RTI subsequently permits Fed C to advance its logical time without regard to the
logical times of Fed A and Fed B. Fed C is not aware of the action. The RTI invokes
theUpdate Attribute Values servicefor Fed C with attribute Ti meConst r ai ned set
tof al se.

4.3.2 Time Regulating

If federates A, B, and C are fully participating in logical time advance, but it is desired that
federate C should no longer participate in the logical time advance for federates A and B,

1. Fed Mgr invokesthe Send Interaction service with class Manager . Feder at e. Ac-
tion. Set Ti m ng and parameter Ti meRegul at i ng Set to Fal se addressing Fed C.

2. The RTI removesreferenceto Fed C from consideration for time advance for Fed A
and Fed B. All subsequent output from Fed Cistreated asif it were using Receive Or-
der services. The RTI invokesthe Update Attribute Values service for Fed C with
atribute Ti meRegul at i ng Set tof al se.

4.3.3 Lookahead

If federates A, B, and C are fully participating in logical time advance, but it is desired to
change the |lookahead value for federate C,

1. Fed Mgr invokesthe Send Interaction Service with class Manager . Feder at e. Ac-
tion. Set Ti m ng and parameter Lookahead Set to the anew value addressing Fed C.

2. TheRTI changestheinternal value for lookahead for Fed C and uses this value for new
data emanating from Fed C. The RTI invokesthe Update Attribute Values service
for Fed C with attribute Feder at eLookahead Set to the new value.
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5. Expansion of MOM Capabilities

The MOM functionality described in Sections 2, 3, and 4 of this document depict a minimal
capability necessary for implementing afederate that can effectively manage a federation.
This section proposes expansion of that functionality to permit amore robust Manager fed-
erate.

5.1 Increased State Data

Attributes could be added to the Manager object class to provide a broader insight into the
status and health of the federate. The expansion proposed here breaks out the number of
objects that are owned and reflected by the federate, describes the amount of activity pass-
ing to and from the federate, and provides insight into the queues that the RTI maintains for
each federate.

These added attributes would be used and accessed in the same manner as those described
in Section 4.1. Added timer parameters are specified below to permit control of the fre-
guency of update of each set of state data.

In FOM terms, the Object Attributes table is expanded as follows:

Class Attribute Data Type | Update Type | Notes

Manager . Cl assesOwned vector periodic [1]

Feder at e QueueFI FOLengt h integer periodic [2]
QueueTSOHead float periodic [2]
QueueTSOLengt h integer periodic [2]
I nDi scovers integer periodic [3]
I nl nteractions integer periodic [3]
| nNRenoves integer periodic [3]
I nRet ract i ons integer periodic [3]
| nUpdat es integer periodic [3]
Qut Del et es integer periodic [3]
Qut I nteractions integer periodic [3]
Qut Retracti ons integer periodic [3]
Qut Updat es integer periodic [3]

[note 1]  Attribute O assesOaned is updated at the frequency set by the OaedReport -
Frequency parameter to the Manager . Feder at i on. Acti on. Set Ti ni ng inter-
action.

[note2]  Attributes QueueFI FOLengt h and QueueTSO are updated at the frequency set by
the QueueReport Frequency parameter to the Manager. Federati on. Ac-
tion. Set Ti m ng interaction.

[note 3] Attributesin ... and CQut ... are updated at the frequency set by the Tr ans-
por t Repor t Fr equency parameter to the Manager . Feder ati on. Act i on. Set -
Ti m ng interaction.
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The Object Attribute Definitions table is expanded as follows:

Attribute

Definition

Cl assesOmned

Vector of datatriplets; each triplet describes the number of
objects owned and reflected by this federate and consists of

cl ass an object class

owned the number of objects of cl ass whose Pri vi -
| egeToDel et e attribute is owned by the feder-
ate

refl ected thenumber of objectsof cl ass whose Pri vi -
| egeToDel et e attributeisreflected by the fed-
erae

| nDi scovers

Number of Discover Object services processed by the fed-
erae

I nl nteracti ons

Number of Receive Interaction services processed by the
federate

| nRenpves

Number of Remove Object services processed by the fed-
erae

| nNRetractions

Number of Reflect Retraction services processed by the
federate

| nUpdat es Number of Reflect Attribute Value Services processed by
the federate
Qut Del et es Number of Delete Object servicesinvoked by the federate

CQut I nteractions

Number of Send Interaction servicesinvoked by the feder-
ate

Qut Retracti ons

Number of Retract servicesinvoked by the federate

Qut Updat es

Number of Update Attribute Value servicesinvoked by the
federate

QueueFl FOLengt h

The number of entriesin the FIFO queue maintained for the
federate

QueueTSOHead

The time on the message that is at the head of the TSO
queue.

QueueTSOLengt h

The number of entriesin the TSO queue.

The Interactions table is expanded to add three parametersto the Feder at e. Act i on. Set -
Ti mi ng interaction asfollows:

I nteraction

Initiating | Receiving

Class Class Parameters Notes

Manager . Feder at i on.
Acti on. Set Ti m ng

Federate Federate Transport -

Report Frequency
Onned-
Repor t Frequency

Queue-

Report Frequency
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The Interactions Parameters table is expanded as follows:

Parameter Data Type | Units Notes
Owned- integer Seconds Elapsed time
Report Fr equency

Queue- integer Seconds Elapsed time
Report Frequency

Transport - integer Seconds Elapsed time

Report Fr equency

The Parameters Definitions table is expanded as follows:

Parameter

Definition

Owned-
Report Frequency

Thewall clock timeinterval between federate updates of the
Cl assesOaned attribute of the Manager . Feder at e objectsina

federation

Queue-

Report Frequency

Thewall clock timeinterval between federate updates of the
QueueFl FOLengt h, QueueTSOHead, and QueueTSOLengt h at-
tributes of the Manager . Feder at e objectsin afederation

Transport -
Report Fr equency

Thewall clock timeinterval between federate updates of the at-
tributesbeginning I n... and Qut ... in the Manager . Feder at e
object in afederation

5.2 Added Query

Queries can be added to the Manager interaction class to permit deeper probing into the
state of the federate. Queries are used instead of object attributes because of the likely infre-
guency of request and the volume of information requested. The two queries proposed here
ask for which objects are owned and reflected by afederate.

In FOM terms, the Interaction Class Structure table is expanded as follows:

Manager

Feder at e

Query OwnsWhat

Ref | ect s\What
Response OwnsWhat

Ref | ect s\What

The Interactions table is expanded to add three parametersto the Feder at e. Act i on. Set -
Ti m ng interaction asfollows:

_ Initiating | Receiving
Interaction Class Class Parameters Notes
Manager . Feder at e. Federate Federate ToFeder at e
Query. OmnsWhat
Manager . Feder at e. Federate Federate ToFeder at e
Query. Ref | ect s\What
Manager . Feder at e. Federate Federate FronFeder at e
Response. OmnsWhat Obj ect sOaned
Manager . Feder at e. Federate Federate FronFeder at e
Response. Ref | ect sWhat bj ect sRef | ect ed
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The Interactions Parameters table is expanded as follows:

Parameter Data Type | Units Notes
Obj ect sOmned vector
Obj ect sRef |l ect ed vector
ToFeder at e handle

The Parameters Definitions table is expanded as follows:

Parameter

Definition

hj ect sOmned

Vector of datapairs,; each pair describes an object whose Pri vi -
| egeToDel et e attribute is owned by the federate

d ass The class of the object
Ovj ect 1 D The identifier of the object.

hj ect sRef | ect ed

Vector of datapairs; each pair describes an object whose Pri vi -
| egeToDel et e attributeisreflected by the federate

d ass The class of the object
Qvj ect 1 D The identifier of the object.

ToFeder at e

Federate targeted for the interaction.
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Extension of the MOM Concept

This section proposes that the MOM concept could be extended to replace the APl in many
of the control functions performed by the RTI. The paragraphs below describe how Feder-
ate class interactions could be used to perform the APl activities.

Advantages to this approach include:

Extensible. The definitions included in this document are fixed for all RTI uses (all
Federations know about these objects and interactions whether they use them or not).
However, they can be extended in two ways: (1) by increasing the capabilities of the
RTI, and (2) by increasing the capabilities of the federates. Since the objects and inter-
actionsfollow al HLA rules, they can be extended by the federates and used as needed.

L oggable. To the extent that any information passed by the RTI isloggable, the MOM
object and interaction activities are loggable. No special logic is needed to capture the
management activity asis needed with the APl approach.

Intuitive. The MOM approach uses the HLA methodology and documentation stan-
dards. Assuch, it should be familiar and intuitive to developers and users of federates.
It smplifies toward a single approach to control of the federation.

Disadvantages to this gpproach include:

Documentation Changes. The current documentation of the RTI [DMSO3] de-
scribes an API approach to control, both from the viewpoint of a normal federate and
from that of a manager federate. This documentation would need to be revised. Simi-
larly, the documentation for the MOM would need to become part of the HLA docu-
ment set.

Queue Control. The RTI must exercise additional control over queues for each feder-
ate. It must treat activity with class Manager in aspecial manner (attribute updates, in-
teractions, etc.): this activity must go to the head of the queues so that it is treated inter-
nally asit arrives and is processed ahead of all other calls to the Federate.

6.1 Federation Membership

A Manager federate could control the membership in afederation using interactions.

If amanager federate wanted to cause a federate to resign from afederation, the following
sequence of information exchanges might occur

1.

2.

3.

Fed Mgr invokesthe Send Interaction service for Fed C with class Manager . Fed-
erate. Acti on. Resi gn.

The RTI causes Fed C to resign from the federation. Since the RTI can respond to all
aspects of the interaction, it does not pass any aspect of the request to the federate.

During the resigning process, the RTI invokesthe Update Attribute Values service
for Fed C with attribute Feder at eSt at e set tor esi gni ng. After completion of the re-
signing process, the RTI invokesthe Update Attribute Values service for Fed C with
atribute Feder at eSt at e Set tor esi gned.
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In FOM terms, the Interaction Class Structure table is expanded as follows:

Manager Federate Acti on Resi gn

The Interactions Definitions table is expanded as follows:

Interaction Class Definition
Manager . Feder at e. Management federate directs another federate to resign from a
Acti on. Resi gn federation.

The Interactionstable is expanded as follows:

Initiating | Receiving
Interaction Class Class Parameters Notes

Manager . Feder at e. Federate Federate ToFeder at e
Action. Resi gn

The Interactions Parameters table is expanded as follows:

Parameter Data Type | Units Notes

ToFeder at e handle

The Parameter Definitionstable is expanded as follows:

Parameter Definition

ToFeder at e Federate targeted for the resign.

6.2 Ownership Passing
A Manager federate could control the ownership of attributes of objects.

If the manager federate wanted to cause a federate to take ownership of a set of attributes
belonging to an object, the following sequence of information exchanges might occur

1. Fed Mgr invokesthe Send Interaction Service with class Manager . Feder at e. Ac-
ti on. TakeOaner shi p destined for Fed C, an object handle in parameter tbj ect , and a
set of attributesin parameter At t ri but es.

2. The RTI passesthe direction to Fed C and ownership is assumed using existing API
mechanisms (using theRequest Attribute Ownership Acquisition service).

If the manager federate wanted to cause a federate to give up ownership of a set of attrib-
utes belonging to an object, the following sequence of information exchanges might occur

1. Fed Mgr invokesthe Send Interaction service with class Manager . Feder at e. Ac-
tion. Rel easeOnner shi p destined for Fed C, an object handle in parameter Feder a-
tion, and aset of attributesin parameter At t ri but es.

2. The RTI passesthe direction to Fed C and ownership is assumed using existing API
mechanisms (using theRequest Attribute Ownership Divestiture Service).

In FOM terms, the Interaction Class Structure table is expanded as follows:

Manager Federat e Action TakeOwner shi p
Rel easeOaner shi p
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The Interactions Definitions table is expanded as follows:

Interaction Class Definition

Manager . Feder at e. Management federate directs another federate to take owner-
Acti on. TakeOwnership [ ship of attributes of an object.

Manager . Feder at e. Management federate directs another federate to release own-
Acti on. ership of attributes of an object.

Rel easeOmner shi p

The Interactions table is expanded as follows:

Initiating | Receiving
Interaction Class Class Parameters Notes
Manager . Feder at e. Federate Federate ToFeder at e
Acti on. TakeOaner shi p j ect
Attributes
Manager . Feder at e. Federate Federate ToFeder at e
égf ngéOwnershi p Coj e,Ct
Attributes
The Interactions Parameters table is expanded as follows:
Parameter Data Type | Units Notes
Attributes vector
bj ect handle
ToFeder at e handle
The Parameter Definitionstable is expanded as follows:
Parameter Definition
Attributes A vector of attribute handles.
oj ect A specific object handle.
ToFeder at e Federate targeted for the interaction.

6.3 Time Interruption
A Manager federate could stop and start the evolution of time in the federation.

If the manager federate wanted to pause the federation time advance (to break for lunch, for
example), the following sequence of information exchanges might occur

1. Fed Mgr invokesa Send Interaction service with class Manager . Feder at i on. Ac-
ti on. Pause and afuturetimein parameter Ti ne.

2. When the timeisreached, the RTI ceases passing TSO or FIFO information to all fed-
erates and passes pause order to all federates; and the federates pause using existing
API mechanisms (using the Initiate Pause Service).

3. TheRTI invokesthe Update Attribute Values service for all federates with attribute
Feder at eSt at e Set toi dl e.




HLA MOM

If the manager federate wanted to resume the federation time advance (after the break for
lunch, for example), the following sequence of information exchanges might occur

1.
ti on. Resune.

Fed Mgr invokestheSend Interaction service with class Manager . Feder at i on. Ac-

The RTI resumes passing TSO or FIFO information to all federates and passes the di-

rection to all federates; and the federates resume from the pause using existing APl
mechanisms (using the Initiate Resume Service).

Feder at eSt at e Set tor unni ng.

The RTI invokesthe Update Attribute Values service for all federates with attribute

In FOM terms, the Interaction Class Structure table is expanded as follows:

Manager

Feder ati on

Action

Pause

Start

The Interactions Definitions table is expanded as follows:

Interaction Class

Definition

Manager . Feder at i on.
Acti on. Pause

Manager federate directs other federatesto pause.

Manager . Feder at i on.
Action. Start

Manager federate directs other federates to resume running.

The Interactions table is expanded as follows:

_ Initiating | Receiving
Interaction Class Class Parameters Notes
Manager . Feder at i on. Federate Federate Feder ati on
Act i on. Pause Ti e
Manager . Feder at i on. Federate Federate Feder ati on
Action. Start

The Interactions Parameters table is expanded as follows:

Parameter Data Type | Units Notes
Feder ati on handle
Ti ne float

The Parameter Definitions tableis expanded as follows:

Parameter

Definition

Feder ati on

The federation that is to take action on the order

Ti me

occur.

The federate time that an activity (pause, save, restore) should

6.4 State Saving

A Manager federate could cause state to be saved and restored for the federation.
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If the federation manager wanted to cause the federation to save its state at federation time
12.000 and give the saved state an identifier of “george”, the following sequence of infor-
mation exchanges might occur

1.

Fed Mgr invokestheSend Interaction service with class Manager . Feder at i on. Ac-
tion. Save, 12.000 in parameter Ti me and “geor ge” in parameter Savel D.

When the time is reached, the RTI ceases passing TSO or FIFO information to all fed-
erates and passes the save order to all federates and begins to save its own state; the
federates save state using existing APl mechanisms (using the Initiate Federate Save
service).

During the saving process, the RTI invokesthe Update Attribute Values service for
each federate with attribute Feder at eSt at e Set tosavi ng.

After completion of the saving process, the RTI invokesthe Update Attribute Values
service for each federate with attribute Feder at eSt at e Set to runni ng; it then re
sumes passing TSO and FIFO information.

If the federation manager wanted to cause the federation to restore its state from a saved
state with an identifier of “george”, the following sequence of information exchanges might
occur

1

Fed Mgr invokestheSend Interaction service with class Manager . Feder ati on. Ac-
ti on. Rest or e and “geor ge” in parameter Savel D.

The RTI ceases passing TSO or FIFO information to all federates, passes the restore
order to all federates, and begins restoring the RTI state; the federates restore state us-
ing existing APl mechanisms (using the Initiate Restore service).

During the restoring process, the RTI invokesthe Update Attribute Values service
for each federate with attribute Feder at eSt at e set tor est ori ng.

After completion of the restoring process, the RTI invokesthe Update Attribute Val-
ues service for each federate with attribute Feder at eSt at e set toi di e.

In FOM terms, the Interaction Class Structure table is expanded as follows:

Manager Federati on Acti on Rest ore

Save

The Interactions Definitions table is expanded as follows:

Interaction Class Definition

Manager . Feder at i on. Management federate directs other federatesto restore their
Action. Restore state.

Manager . Feder at i on. Management federate directs other federates to save their
Acti on. Save state.

The Interactions table is expanded as follows:

Initiating | Receiving

I nteraction Class Class Parameters Notes
Manager . Feder at i on. Federate Federate Feder ati on
Action. Restore Savel D

Manager . Feder at i on. Federate Federate Feder ati on
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Initiating | Receiving
Interaction Class Class Parameters Notes
Act i on. Save Ti me

Savel D

The Interactions Parameterstable is expanded as follows:
Parameter Data Type | Units Notes
Feder ati on handle
Savel D text
Ti me float

The Parameter Definitions tableis expanded as follows:

Parameter

Definition

Feder ati on

The federation that is to perform the save or restore.

Savel D

| dentifier to associate with a state save.

Ti me

The federate time that a save should occur.

6.5 Other Actions

Other actionsthat could be performed using the Manager class of objects and attributes in-

clude

Changing the values of attributes

Reporting the classes of objects and interactions that were subscribed to by afederate
and changing the subscriptions using a Manager interaction (subscribing and unsub-

scribing).

Reporting the classes of objects and interactions that were published to by afederate
and changing the publications using a Manager interaction (publishing and unpublish-

ing).
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8. Acronyms and Abbreviations

API
DM SO
DOD
FIFO
FOM
HLA
MOM
OMT
RO
RTI
TSO

Application Program Interface
Defense Modeling and Simulation Office
Department of Defense
First-In, First-Out

Federation Object Model

High Level Architecture
Management Object Moddl
Object Model Template
Receive Order

Run Time Infrastructure
Time Stamp Order
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